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Abstract 
 
With rapid uptake of building information modelling (BIM) in the industry, BIM has become 
an essential element to be included in architectural, engineering and construction (AEC) 
education.  However, only limited studies have been conducted to explore the pedagogy of 
BIM education. There has been no consensus on how BIM should be incorporated into the 
AEC curriculum so that graduates are equipped with the essential knowledge and capabilities 
that the industry requires. This paper aims to evaluate how BIM is incorporated to teach 
residential construction at Queensland University of Technology (QUT). A first year second 
semester unit “Integrated Construction” at the School of Civil Engineering and Built 
Environment was selected as a case study. Education materials, details of the unit, student 
evaluation, challenges and lessons learnt were presented and discussed. This paper would be 
useful in guiding continuous BIM education development at QUT and other universities at 
similar BIM education development stage facing similar challenges. 
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1. INTRODUCTION 
 
Building information modelling (BIM) has been changing the practice in the architecture, 
engineering and construction (AEC) industry. Uptake of BIM radically changes the workflow 
of a construction project, changes communication among different professions, and creates 
new job opportunities. Many Universities providing AEC courses are facing the challenge to 
incorporate BIM into the curricula so that their graduates are BIM-ready [1]. It seems that 
there has not been any consensus on how BIM should be embraced into AEC education. 
Many universities are still experimenting and finding their way [2, 3]. Some have developed 
standalone BIM subjects whereas some have diffused BIM elements into the existing 
curricula. Some introduced BIM in the first year to lay the foundation whereas some put BIM 
as capstone subjects when student have acquired sufficient background knowledge.  
 
BIM education has started early in the United States (US) and its development in the US is 
relatively more mature than that of Australia. However, according to Camarinha [4], BIM in 
the US generally has a rather narrow focus on visualisation and clash detection and BIM 
education in the US implements a few of 40 functional areas of BIM identified by 
BuildingSmart International. Recently, the Academic Interoperability Coalition (AIC) called 
for a consensus about BIM education and aims to define a basis for curriculum development. 
This reflects that BIM education development still has a long way to go. Research on BIM 
education is somewhat limited. Many aspects of BIM education are still awaiting further 
investigation.  
 
This paper aims to provide an overview of how BIM education has been progressed at 
Queensland University of Technology (QUT). Specifically, it will show case how BIM has 
been introduced in residential construction. Challenges and lessons learnt from the first 
delivery of BIM in residential construction will be discussed.  
 
2. BIM EDUCATION AT QUT 
 
BIM has been introduced in the curriculum of the architecture course about four years ago. 
There are two units covering DEB110 Introduction to BIM collaboration DEB210 Advanced 
BIM Collaboration. Architectural students are equipped with BIM knowledge when they 
progress to the second year. Besides, BIM is also introduced to construction management, 
quantity surveying and civil engineering students in some of the units. BIM has been diffused 
into different units in the form of one to two introductory lectures; however, this is inadequate 
and an overall planning of the course structure is required.  
 
School of Civil Engineering and Built Environment is in the midst of revamping the curricula 
of Construction Management (Honours), (Quantity Surveying and Cost Engineering 
(Honours) and Civil Engineering (Honours). BIM is one of the key elements to be included in 
the new curricula. One of the early attempts to incorporate BIM was on measurement. 
Interaction of BIM models and CostX for measurement is taught in a second year 
measurement unit for construction management and quantity surveying students.  
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UXB114 Integrated Construction is a delegated unit to introduce BIM in Residential 
Construction. The aim of this unit is to provide students with the skills and knowledge in 
integrating residential/ small commercial construction with a focus on the utilisation of 
building information technology. UXB114 Integrated Construction is a first year second 
semester core unit for construction management and quantity surveying and cost engineering 
students. This unit also has a number of architectural students and interior design students 
doing construction management as a minor. Students are assumed to have completed 
UXB110 Residential Construction or have the assumed knowledge when they begin UXB114 
Integrated Construction. From 2015, this unit was revamped to embrace BIM in residential 
construction. This unit provides hands on experience of BIM software packages for students 
to solve a practical problem in residential construction. The total number of students in 2015 
was 180.  
 
3. TEACHING APPROACH  
 
The teaching approach is two hours lecture and two hours tutorial a week. The lectures 
provide the concept and theory part of four components: surveying, drawing, scheduling and 
cost planning. Tutorials are conducted in a computer laboratory (5 two-hour sessions a week) 
to provide hands on experience for students to use BIM software packages to solve real world 
problems.  
 
4. ASSESSMENTS 
 
There are three pieces of assessments. The first one is related to land surveying. Students have 
to attend a field practical using real surveying instruments and then produce a contour survey 
with 12D Model software package (Figure 1).  
 
The second one is a portfolio which includes a technical file and a set of drawings. Each 
student is randomly assigned one of the seven house BIM models provided. The house model 
needs to sit on the site they were given for the contour survey. Each student will also be given 
different combinations of site and topography (e.g. climate zone 1-6), class of soil, different 
materials for external wall (e.g. brick veneer, timber cladding), roof (e.g. tile, metal) and floor 
(e.g. concrete, timber) construction. The technical file includes checking for compliance with 
the National Construction Code/ Building Code of Australia and a selection of manufacturers’ 
brochure for materials chosen for the house. Students are also required to produce a set of 
drawings from Autodesk Revit such as site plan, floor plan, elevations, sections, well sections, 
construction details, 3D view, 3D isometric cut view, and schedules for windows, doors etc 
(Figure 2).   
 
The third assessment consists of two tasks, namely a cost plan and a construction schedule. 
Students are required to use the same house model they produced for the second assessment. 
They need to calculate the area of their house in CostX and apply the rates provided in 
Rawlinsons Construction Cost Guide 2015 to produce a budget setting cost plan. After that, 
they need to produce a detailed cost plan in elemental cost planning form, showing the total 
cost of each element, the cost/ m2 of each element, the % of cost of each element including 
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detailed workings for each element using the AIQS Cost Planning Form 1 and AIQS 
Elemental Cost Analysis (Figure 3 and Figure 4).  
 
For the construction schedule, students need to develop a table of Project Activities and their 
precedence relationships, indicating hypothetical Start and End dates for each activity; a 
timeline in Navisworks based on the Activities developed in the table and from the developed 
timeline, with the aid of Microsoft Project software, create a Gantt Chart and then a Network 
diagram of their project activities, identifying the critical path (Figure 5 and Figure 6).  
 
 
Figure 1 Demonstration of 12D exercise  
 
 
Figure 2 Demonstration of using Revit to generate drawings.  
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Figure 3 Demonstration of using CostX for prelminary cost plan 
 
 
 
Figure 4 Demonstration of using CostX to produce a detail cost plan 
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Figure 5 Demonstration of using Navisworks to produce a construction schedule and 
simulate the process.  
 
 
 
Figure 6 Exporting the schedule to Microsoft Project to produce a Gantt chart.  
 
5. STUDENT EVELUATION  
 
An evaluation was conducted after the first delivery. A total of 40 students completed 
evaluation. The questions and feedback from students are as follows: 
  
Do you have any prior knowledge of BIM? 
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A total of 31 out of 40 respondents did not have any prior knowledge of BIM. Nine students 
had some knowledge of BIM and had experience using Revit or Navisworks in high school 
graphic unit and art work.   
 
How has your knowledge of BIM improved over the semester? 
A vast majority of students stated that their BIM knowledge had been greatly improved. Some 
expressed confidence in their competence in using Revit, Navisworks and CostX.  
 
What did you enjoy and would recommend be sustained in future offerings of UXB114? 
 
Students enjoyed learning new technology and getting hands on experience in using the BIM 
software packages. 
 
Please comment on any challenge(s) encountered while undertaking studies in UXB114? 
Students commented that they did not have sufficient time to develop the competency of 
using BIM software packages and completing the assessment. Support from the teaching team 
was inadequate. BIM models provided to students had great disparity in terms of project scale 
and complexity of model information. Computers with Revit, Navisworks and CostX were 
not easily accessible on campus.  
 
What could have been done differently to improve your experience of the unit? 
 
Students mainly commented on improving the clarity of the assessment, linkage of the 
assessment to delivery content of the lecture and tutorial. Students would like the unit to teach 
how to build 3D/ 4D BIM house model.  
  
6. CHALLENGES AND LESSONS LEARNT 
 
Regarding the students, there is a steep learning curve for most students without any prior 
BIM knowledge to develop their competencies in using BIM software packages in a short 
time to complete the assessment. However, some students with an architectural background 
demand more sophisticated application of Revit and Navisworks, such as building their own 
3D model.  
 
For the change of curriculum to incorporate BIM, there needs to be more BIM-ready teaching 
staff. Experience gained from this unit reflects that more teaching staff need to be available to 
support delivery of BIM units. Running 5 computer laboratory tutorial sessions a week, 
requires heavy teaching and learning support. Upskilling of existing academic staff is urgently 
needed. Sessional academics who have high proficiency in using BIM software packages may 
not be able to understand the learning difficulties of the students as novice users and thus 
unknowingly demonstrate the software at a fast pace.  
 
A BIM laboratory is necessary to run a BIM unit. At the moment, computer laboratory 
facilities at QUT are not adequate to support this. A dedicated BIM laboratory at school level 
is needed. Many students’ laptops do not have the specification required to install BIM 
software packages. They have to rely on using the computer on campus.  
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There is a need to strike a balance of focusing on the subject matter and teaching how to use 
the software. More emphasis should be put on workflow and collaboration within the project 
team. More thoughts have to be given to the assessment design. Instead of assessing students’ 
ability to use the software, they should be assessed on their understanding of residential 
construction and their ability to use the model information. Setting the right level of 
assessment to assess students’ performance and providing adequate practice in tutorials is 
important. 
 
Exporting the BIM house model from Revit to different BIM software packages of the 
students own choice or preference may be a problem. Interoperability issues often arise. Open 
BIM  is ‘a universal approach to the collaborative design, realization and operation of 
buildings based on open standards and workflows’ [5]. Open BIM has been seen to be the 
future of BIM development. Interoperability of BIM software packages is an issue awaiting to 
be resolved if true collaboration in the project team is to happen. Industry Foundation Classes 
(IFC) is an open, neutral data format developed by BuildingSmart for open BIM. Open BIM 
is important for BIM education development. With open BIM building models developed in 
different software packages can be adopted seamlessly for learning and teaching purposes and 
allow collaboration of students from different disciplines.  
 
 
7. CONCLUDING REMARKS 
 
To conclude, this paper has presented the current BIM education development at QUT as a 
case study. Finding the right pedagogy for BIM education which meets the needs of the 
industry requires further study. Challenges and lessons learnt from the first delivery of BIM 
unit at QUT were presented. These include different learning curves of students, inadequate 
BIM-ready teaching staff and computer laboratory, designing the right level of content and 
assessment, and variability of BIM models provided to students. Challenges presented and 
lessons learnt would be useful for guiding continuous BIM education development of QUT as 
well as other universities at similar stage of BIM education development facing similar 
challenges.  
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